Several studies show that young women start with lower wage expectations than men, even before entering the labor market and that this partly translates into the actual gender wage gap through effects on educational choice and the formation of reservation wages. Building on the theoretical reasoning of compensating differentials proposing that the labor market compensates higher wage risk with higher wages, this study investigates whether the gender gap in wage expectations can be explained by individuals anticipating this form of risk compensation. Relying on a unique survey on German high school graduates in which we elicited information on the entire distribution of expected wages, this study documents that already at this early stage, female students expect to earn around 16% less than their male counterparts. At the same time, they expect lower wage risk as measured by the individual-specific dispersion in wage expectations. I decompose the gender gap into components attributable to socio-demographic factors, academic performance and skills, intended college major choice, career motives, personality traits, economic preferences, measures for students' confidence and expected wage risk. The results indicate that anticipated compensation for wage risk plays a major role in explaining the gender gap in wage expectations suggesting that females have lower wage expectations because they are willing to trade off higher wages for lower wage risk. The results of this study shed light on why young women make different choices regarding education and careers, thereby enhancing our understanding of the observed gender wage gap.
Introduction
The gender wage gap remains a highly disputed topic in labor economics as well as in politics. Numerous articles investigate the extent, development, and potential explanations of this gap (for a recent overview see Blau and Kahn, 2016) . In Germany the raw gender wage gap amounts to 22%. Compared to other European countries, the extent of the gender gap is remarkably high (e.g. Finke et al., 2017) .
Several studies show that this gap is not only prevalent based on actual labor market earnings, but that females start with lower wage expectations even before entering the labor market (Blau and Ferber, 1991; Filippin and Ichino, 2005; Zafar, 2013; Reuben et al., 2015) . These early gender differences in wage expectations can be particularly detrimental as they form the ground on which individuals base their decisions on. The gender gap in expected wages may translate into the actual gender wage gap through at least two channels. First, based on human capital theory, lower expected wages reduce the incentives to invest in education. Existing evidence -as well as a supplementary analysis in the Appendix -shows that expected wages are a significant predictor for the choice which level of education to pursue (Hartog et al., 2012; Schweri and Hartog, 2015; Belfield et al., 2016; Kaufmann, 2014, 2017) as well as for college major choice (Zafar, 2013; Arcidiacono et al., 2014; Wiswall and Zafar, 2016a; Ruder and Noy, 2017) .
1 Second, lower wage expectations of females prior to labor market entry can become self-fulfilling. These expectations are likely to affect starting wages through the formation of reservation wages, which in turn have a persistent effect on future wage trajectories.
2 Females holding lower wage expectations might be more likely to accept lower wage offers and less likely to negotiate for higher wages because it matches their expectations. Hence, lower wage expectations may directly result in lower actual wages.
In this regard, analyzing the reservation wages of unemployed individuals, Caliendo et al. (2017) show that gender differences in reservation wages can account for a large share of the subsequent gender gap in realized wages.
Thus, analyzing the determinants of gender differences in wage expectations may yield valuable insights on why women make different choices regarding education and careers, thereby enhancing our understanding of the gender gap in actual wages.
3 Building on the 1 While not the focus of the current study, the analysis in Appendix B shows that students who expect higher returns to college are more likely to enroll in college. Moreover, students with higher wage expectations are more likely to choose a high paying college major and students who expect higher wage risk are more likely to choose a high wage risk college major.
2 Evidence of the dampening effect of lower starting wages is provided by Oreopoulos et al. (2012) . The authors show that entering the labor market during a recession has a long-lasting and partly permanent negative effect on wages.
3 An additional advantage of analyzing gender differences in wage expectations instead of examining theoretical reasoning of compensating differentials, the aim of this study is to examine whether the gender gap in wage expectations can partly be explained by anticipated compensation for wage risk, where wage risk is captured by the dispersion in expected wages. The basic idea is straightforward: It has been shown that individuals, who are more risk averse, are more likely to sort into occupations that exhibit lower wage risk, as measured by the wage variation (Bonin et al., 2007) . Given that females are, on average, more risk averse than males (see e.g. Croson and Gneezy, 2009 ), this suggests that females sort into occupations with low wage risk, which -due to compensating differentials -pay less. The positive relationship between higher average wages and higher wage risk is evidenced multiple times based on actual labor market data (e.g. Hartog and Vijverberg, 2007) . If individuals anticipate this form of risk compensation, 4 this may explain why young women expect to earn less than men even before entering the labor market.
In addition, it is precisely the concept of compensating differentials around which many explanations for the actual gender wage gap are built. Gender differences with respect to preferences make some jobs more, and others less, attractive to female employees (Bertrand, 2011) . For example, females may value flexibility in working hours more than males, and since providing flexibility in working hours is costly to the firm, it is only offered in exchange for lower pay. In this regard, while not the primary focus of their analysis, Wiswall and Zafar (2016b) confront students from New York University with multiple hypothetical job choice scenarios that varied in expected wages and other job characteristics. Their results show that, among others, females are willing to pay six times more in terms of expected wages for a higher flexibility in working hours or more secure jobs than males. More generally, it is assumed that females are willing to trade off higher wages for other appreciated job attributes. Wage risk, as measured by the dispersion in wages, may constitute one such job attribute.
If females do indeed deliberately choose to trade off higher wages for lower wage risk, we should be able to uncover this relationship based on individuals ex ante wage expectations, i.e. before they enter the labor market and self-select into different industries and occupations. Providing evidence that females not only have lower wage expectations but also expect lower wage risk, would strengthen the argument of conscious self-selection that is otherwise solely based on the idea of revealed preferences that assumes we can correctly identify preferences by only examining observed labor market outcomes.
The analysis draws on a unique survey of German high school graduates, in which actual (realized) labor market earnings is that expectations abstract from labor market equilibrium effects and are not affected by unanticipated events that impact actual job choices. 4 The question whether students anticipate compensation for wage risk has been addresses by Mazza and Hartog (2011) and Schweri et al. (2011) ; however, with contradicting results (see Section 3 for details).
we elicited information on the entire distribution of students' wage expectations. This allows me to construct a measure for wage risk based on the individual-specific dispersion of expected wages. As such, I focus on wage risk, as perceived by students when they are making their post-secondary educational choice. The results of this study show that females expect to earn considerably less than their male counterparts. Already at high school graduation, the gender gap in wage expectations amounts to around 16%. At the same time, young women expect lower wage risk. While students of both genders anticipate compensation for wage risk, i.e. expect a positive correlation between average expected wages and expected wage risk, the extent of expected risk compensation does not differ between genders. In order to analyze the role of anticipated compensation for wage risk in explaining the gender gap in wage expectations, I decompose the gender gap into components attributable to socio-demographic factors, academic performance and skills, intended college major choice, career motives, personality traits, economic preferences, measures for students' confidence, and expected wage risk. The results show that differences in expected wage risk between genders can explain around three quarters of the gender gap in expected wages. The decomposition results highlight that anticipated compensation for wage risk plays a major role in explaining the gender gap in wage expectations. Overall, this study sheds light on the self-selection process into different educations and careers and suggests that young women expect to earn less because they are willing to trade off higher wages for lower wage risk.
This study contributes to the existing literature on students' wage expectations (see Manski, 2004) . The majority of studies in this strand of the literature focuses on expected average wages, i.e. ask students about a point estimate of their wage expectations.
5 By contrast, the entire distribution of expected wages or other measures of expected wage risk are rarely elicited (Dominitz and Manski, 1996) . Moreover, by not only analyzing average expected wages but broadening the analysis toward a perspective on gender differences while simultaneously considering the role of expected wage risk, constitutes a novel approach that has not been investigated previously. In addition, existing studies have mostly focused on wage expectations among college students; however, in order to 5 Early studies in this strand of the literature focused on comparing students' expected wages to actual wages of individuals currently in the labor market (Betts, 1996; Wolter, 2000; Wolter and Zbinden, 2002; Huntington-Klein, 2015; Frick and Maihaus, 2016) . These studies examine whether the assumption of reference group based expectations (see Manski (1993) for details), as generally made in educational choice models, is suitable. Relatedly, other studies investigate how accurate students' expectations are by comparing their expectations to actual realized wages for the same student, i.e. they follow students into the labor market (Webbink and Hartog, 2004; Jerrim, 2015) . Additionally, some studies investigate the determinants of wage expectations and examine whether differences in expected wages reflect heterogeneity that is comparable to heterogeneity based on actual labor market data (see e.g. Brunello et al., 2004; Bonnard et al., 2014; Diaz-Serrano et al., 2016) .
adequately examine the role of wage expectations for future choices it is essential to go one step further back and analyze wage expectations of students before they make their educational choice and thereby self-select into different fields and levels of education. Finally, and most importantly, several studies document a gender gap in wage expectations but the empirical evidence on the determinants of this gap is scarce. This study adds to the literature by exploring the role of anticipated compensation for wage risk in explaining the gender gap in wage expectations.
The study by Reuben et al. (2015) , who investigate the role of preferences in explaining gender differences in wage expectations, is most closely related to my analysis. Based on a sample of New York University undergraduate students, their analysis documents a large gender gap in expected wages. While part of the gap is due to gender differences in college major choice, the gap in wage expectations within a college major still amounts to around 20 percent. The authors further show that gender differences in experimentally measured preferences, i.e. overconfidence, competitiveness and risk aversion, explain around 20 percent of the gender gap in expected wages. Another interesting aspect on the gender gap in wage expectations can be drawn from a study conducted by Filippin and Ichino (2005) , who collected data on wage expectations from Bocconi University in Milan students as well as actual wages for Bocconi graduates. The authors show that the gender gap implied by students' expected wages is close to the gender gap based on actual wages of Bocconi graduates. This evidence underlines the close relation between expected and actual wages. Moreover, the analysis of Filippin and Ichino (2005) and Filippin (2003) suggest that part of the gender gap in wage expectations is likely due to females expecting to be discriminated in the labor market. When Filippin and Ichino (2005) ask students about the different explanations for the actual gender wage gap, females are more likely than males to attribute the gap to expected discrimination, while more males report differences in characteristics between gender as an explanation. Filippin (2003) derive a model, showing that this form of anticipated discrimination, even if it is entirely unsubstantiated, can result in actual wage differences. This result emphasizes the importance of investigating the determinants of gender differences in wage expectations.
The remainder of the paper is structured as follows. Section 2 introduces the data and provides detailed information on the measurement of wage expectations. In addition, this section presents descriptive evidence for gender differences in wage expectations and other observed characteristics. In Section 3, I provide evidence for the hypothesis that students anticipate compensation for wage risk. Section 4 examines the role of expected wage risk in explaining the gender gap in wage expectations and presents the results of the decomposition analysis. Moreover, this section investigates how sensitive the results are to different specifications. It closes with a discussion of an alternative hypothesis that may explain why women expect lower wages and lower wage risk showing that this explanation is unlikely to apply. Finally, Section 5 concludes.
Data and descriptives
The empirical analysis is based on data from the Berliner Studienberechtigten Panel (Best Up) survey (Ehlert et al., 2017) . This survey followed students in Berlin from the end of their penultimate year in high school through two years after graduating from high school. Students were surveyed five times over that period. The survey aimed at obtaining a sample of students who were pre-dominantly from non-academic family backgrounds. Thus, the selected schools are located in districts with a high share of low educated individuals (ISCED 0-2) and cover twenty percent of all upper secondary schools in Berlin. As such the sample is neither representative of the German nor Berlin student population. Except for the first survey, which was a paper and pencil survey conducted in schools, the subsequent surveys were administered on-line. Of the 1578 students surveyed in the first wave, 1105 participated in the second, 1034 in the third, 1005 in the fourth, and 972 in the fifth wave. The data includes detailed information on student characteristics, their educational aspirations, and their actual educational choices.
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The module on labor market expectations was included in wave three of the Best Up panel survey, i.e. just after students graduated from high school and were about to make their decision about their post-secondary education. Out of the 1034 students who participated in the third wave of the survey, a large share of students did not answer the question on their expected wage. Response rates are around 60% for each education scenario and slightly lower (56%) when considering only students with complete responses to all education scenarios. Existing studies on students' wage expectations primarily use data that was specifically collected to analyze wage expectations. As such, item nonresponse in these studies are lower (although sample selection is still a major concern). In contrast, this study builds on data where questions on wage expectations were included in a larger survey and not the primary focus of the questionnaire. Hence, higher item non-response rates are not surprising. In the context of the data collection two interventions (one information and one financial intervention) were conducted. One concern might be that students may have adjusted their expected wages in response to the information intervention. However, I do not find that the information intervention had a significant effect on students' expected wages. Nevertheless, throughout this study I include an indicator variable accounting for the information intervention. For further details on the financial intervention see Peter et al. (2016a) ; and for the information intervention see Peter et al. (2016b) and Peter and Zambre (2017) .
7 The literature on reservation wages, for example, reports item non-response rates of similar magnitude if questions are included in surveys that do not exclusively focus on this issue (e.g. Caliendo et al., 2009 ).
However, comparing individual characteristics across students who answered the module on wage expectations for at least one education scenario with those who did not, suggests that item non-response in our questionnaire does not occur randomly (see Table A .1 in the Appendix). Students with a better high school GPA, students with higher scores on the verbal cognition test, and students who intend to enroll in college are statistically significantly more likely to provide information on their expected wages. For the current analysis, however, it is more important whether response behavior differs among genders.
As seen in Table A .1, females who provided information on their wage expectations are more likely to have higher scores on the cognition tests, are more likely to intend to enroll in college and choose a STEM major, and are slightly more open than females who did not answer the module. Among male students the pattern is similar. Those who provided information on their wage expectations have a better final high school GPA, are more likely to intend to enroll in college, are less neurotic, less agreeable, more risk averse, and more likely to have confidence in their own abilities than males who did not answer the module. Overall, it seems that students who provided information on their wage expectations are slightly positively selected in terms of their academic performance and skills, as wells as with regards to their educational aspirations. However, comparing females and males, selection patterns seem to be rather similar. Nevertheless, in Section 2 I investigate how a potential non-random response rate affects the gender gap in wage expectations using a selection corrected model as suggested by Heckman (1979) .
Measuring expectations about future wages
In order to elicit information on students' expected wage distribution, the literature offers two main approaches. The first asks students about their expected median wage and some probabilities to earn more/less than X% of the median (Schweri and Hartog, 2015; Mazza and Hartog, 2011; Wolter, 2000) . In contrast, the second approach asks about the minimum and maximum expected wage as well as additional information on the probability distribution (Guiso et al., 2002; Attanasio and Kaufmann, 2014) . As it is disputable whether the concept of the median and the difference of it to the mean is fully understood by our target group, we implemented the second approach that is described in more detail below.
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For three different education scenarios, students are asked about the range of their individual wage distribution and the probability mass to the right of the midpoint of this range. More specifically, we asked students to state their net minimum (y m ) and net maximum (y M ) wage they expect to earn at the age of 35 conditional on working full time and having earned a) a vocational degree, b) a Bachelor's degree, and c) a Master's degree. We then asked students about the probability to earn more than the midpoint of
), where the midpoint was calculated by the computer.
The literature on wage risk typically measures risk by the dispersion around average wages within a specific education or occupation group. Following this approach, expected wage risk is measured as the variance of expected wages conditional on obtaining a particular educational degree.
Yet, in order to calculate moments of the individual wage distribution, it is necessary to determine how expected wages are distributed over the two intervals (from the minimum (y m ) to the midpoint (y mid ) and from the midpoint (y mid ) to the maximum (y M )). In this study, I follow Guiso et al. (2002) and Kaufmann (2014, 2017) , assuming a triangular distribution, which gives expected wages closer to the midpoint more weight than expected wages further away from that point.
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Based on these three pieces of information on the individual wage distribution (y m , y M , p) and the distributional assumption, average expected wages and expected wage risk for each student i and education scenario d = 1, 2, 3 (i.e. vocational, Bachelor's or Master's degree) can be calculated as:
where y m and y M are the expected minimum (m) and maximum (M ) wage of student i at age 35 conditional on working full time with educational degree d. y mid indicates the midpoint between these two points (
) and p represents the respective probability to earn more than
. Given that we elicited wage expectations conditional on full time employment, biases arising from different labor supply expectations are ruled out by construction.
9 In the robustness section, I investigate the sensitivity of this assumption by assuming that wage expectations are uniformly distributed over the two intervals.
10 For further details see Guiso et al. (2002) , Appendix D.
In the analysis, I pool wage expectations across the three education degrees and exclude students whose responses suggest that they did not entirely understood the question.
These are students who assigned the entire probability mass either to the lower or the upper part of the support of their individual wage distribution, i.e. to the left or the right of the midpoint (N=62). Further, to ensure that the analysis is not driven by a few outliers, I exclude students whose average expected wage fall in either the highest or the lowest one percentile of the cross-sectional distribution of expected wages for each education degree (N=38). Further, I only keep students who provided complete information on all covariates. The final sample for the empirical analysis consists of 1430 observations, corresponding to 516 students, of whom 207 are males and 309 females.
Gender differences in wage expectations and observed characteristics
Gender differences in wage expectations. I start by looking at the distribution of expected average wages across individuals. Figure 1 depicts the cross-sectional distributions of (individual) expected average wages separately for males and females as well as for each education scenario. Several observations are noteworthy. First, average expected wages increase with the level of the education scenario, indicating that students are aware of the monetary returns to higher levels of education. At the same time, the higher the educational degree, the more dispersed the distribution. This points toward increasing heterogeneity in expected average wages with increasing levels of education. Second, the distribution for both groups, males and females, is skewed to the right, indicating that students are less likely to expect very high wages. Third, and finally, in all education scenarios the distribution of males is shifted to the right and exhibits a thicker right tail, thus implying that males expect higher wages than females on average and are more likely to expect exceptionally high wages. The Kolmogorov-Smirnov test confirms that the distributions of cross-sectional average expected wages differ significantly by gender in each education scenario.
[ Figure 1 about here]
In line with previous findings in the literature, Panel A of Table 1 documents a large gender gap in expected average wages. Even before entering the labor market females expect to earn considerably less than their male counterparts. While males expect to earn on average around 3,212 EUR per month, females expect to earn 2,695 EUR. This difference implies a gender gap in wage expectations of around 16%. It also shows that students perceive a considerable amount of wage risk as measured by the standard deviation of expected wages, where females expect lower wage risk than males.
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Gender differences in observed characteristics. The literature offers a range of hypotheses that (may) explain the gender wage gap.
12 In general, if we assume that students are able to correctly identify factors that are more or less rewarded in the labor market, then all explanations that are typically brought forward with regard to the actual gender wage gap may also help to explain the gender gap in wage expectations. Including an extensive set of covariates in the analysis serves two main purposes. First, if expected wage risk plays a role in explaining gender differences in wage expectations, this correlation should be robust to accounting for other individual characteristics. These may be correlated with expected wages as well as expected wage risk and simultaneously vary by gender. Second, including a set of additional explanatory variables enables me to set the explanatory power of anticipated compensation for wage risk in relation to the importance of other characteristics that differ by gender.
[ Table 1 about here] The final high school GPA signals students their ability (which may or may not be correct) and we would expect higher performing students to anticipate that their higher ability (or signal thereof) is rewarded in the labor market. Looking at academic performance and cognitive skills, somewhat surprisingly, females score significantly lower on the verbal cognition test; however, the difference is, at around one point, rather small and corresponds to less than half of a standard deviation.
(3) Intended college major accounts for the well-documented wage differences between 11 Note that females wage expectations are lower for each education scenario and that expected wage risk increases with the level of educational degrees for both genders (see Table A .2 in the Appendix), which is in line with the empirical findings on actual labor market data (Koerselman and Uusitalo, 2014) .
12 For a comprehensive overview of existing explanations see Blau and Kahn (2016) . 13 Note that in Germany final high school GPA ranges from one to four and a higher GPA corresponds to lower performance. The cognition tests were conducted in the first wave of the panel survey. Higher scores on the cognitive tests indicate higher skills.
college majors as well as differences in college major choice by gender. As we asked students about their wage expectations for themselves, these expectations should at least partly be influenced by the type of occupation they aspire to or the college major they intend to enroll in (Montmarquette et al., 2002; Arcidiacono et al., 2014) . To minimize the possibility that the observed gender gap in wage expectations is entirely due to gender differences in (future) major choice, I control for students' intended college major. In that sense, I am focusing on gender differences within (intended) college major.
14 Based on the classification of the German Statistical Office (Destatis, 2012) , the different majors are grouped into ten fields of study, as listed in Table 1 . Regarding intended college major, the well-known pattern is found. Females are more likely to intend to enroll in language and cultural as well as medical studies and significantly less likely to intend to enroll in science, technology, engineering, and mathematics (STEM) majors. (4) Career motives capture the importance of different job attributes that students assign to their future job choice. Similar to the intended college major, wage expectations are likely to be affected by the career plans that students hold, which are likely to differ by gender (Humlum et al., 2012) . In particular, one might expect that females anticipate future career breaks due to child bearing and rearing (Chevalier, 2007) . If they incorporate family formation plans into their wage expectations, this may explain their lower wage expectations compared to males. Although I do not have direct information on these plans, the survey includes a battery of questions (11 items) capturing how important different career aspects are to students' future job choice. Among others, students report how important it is for their future job choice to have a job that leaves enough time for family commitments. The different items can be grouped into four main categories (see Weinhardt and Schupp, 2011) : Table 1 . These career motives differ significantly between genders. Interestingly, males and females do not differ significantly with respect to their overall extrinsic motivation, although females are around 9 pp less likely than males to state that a high income is very important for their job choice. Moreover, females put more weight on intrinsic, social, and work-life balance oriented motives than males. For females' job choice it is more 14 The information on students intended major is derived from different waves of the survey. Firstly, if students already applied to university or reported to plan on applying in the third wave, we have information on which majors they applied for. If students apply for more than one major, I use the major that students rank as their first choice. Secondly, students who reported during high school that they intend to enroll in university, were also asked about the major that they would like to enroll in. 15 The grouping of items follows the recommendation of Weinhardt and Schupp (2011) . However, one item was excluded because an exploratory factor analysis revealed that it did not load on the correct factor.
important to have an interesting job, have a job with frequent social interaction, and a job in which you help others. Interestingly, having a job that is important for society is equally important to males and females. Females are also more likely to report that it is very important to have a job that offers good health as well as safety conditions and leaves sufficient time for family commitments. (5) Personality traits and preferences account for differences in non-cognitive skills and preferences that may affect the career path that students strive for. A growing literature emphasizes the importance of psychological attributes, preferences, and personality traits in explaining educational choices (Koch et al., 2014) as well as labor market outcomes (Heckman and Kautz, 2012) and document gender differences with respect to these non-cognitive skills (for an overview see Bertrand, 2011) .
16 To capture differences in non-cognitive skills and preferences, I in- Risk aversion is measured by asking students to rate their willingness to take risks on a 11-point scale, a validated measure capturing the likelihood of risky behavior in different domains (Dohmen et al., 2011) . As is commonly found in the literature, Table 1 shows that females are more risk averse than males. Finally, time preferences account for inter-temporal choice behavior and are approximated by a measure for patience and present bias. 19 However, males and females do not differ significantly with regards to their time preferences. (6) Self-confidence accounts for gender differences in the assurance to succeed in the labor market that could result in higher expected wages. Self-confidence is approximated by the extent students agree with the following statement: "I am a person who has a positive attitude toward herself." The extent of agreement is measured on a 7-point scale. Additionally, students were asked how likely they think it is that they could successfully graduate from university. Answers are given on a 4-point scale ranging from very low to very high. I generate a binary variable that equals one if students rate their chances as very high and zero otherwise. This measure may yield some indication about students' confidence in their own abilities. As can be seen in Table 1 , females have considerably less confidence in their own abilities and a less positive perception of themselves when compared to males.
In Section 4, I investigate to what extent these differences are related to gender differences in expected average wages.
Do students anticipate compensation for wage risk?
The argument of this study rests on the assumption that students anticipate compensation for wage risk. Thus, before focusing on whether anticipated compensation for wage risk can explain the gender gap in wage expectations, I provide corroborating evidence on this relationship. Risk compensation is typically uncovered by first estimating a standard
Mincer wage equation and then using the variance of the residuals within an educationoccupation group as a measure for wage risk. In a second step, this risk measure in then included in the Mincer wage equation yielding the risk augmented Mincer wage equation (see Hartog, 2011) .
In line with this approach, there are two studies examining whether students anticipate compensation for wage risk, i.e. expect a positive correlation between higher average wages and higher wage risk (Mazza and Hartog, 2011; Schweri et al., 2011) ; however, with mixed results. Schweri et al. (2011) gathered information on the expected wage distribution of first year economics students in Berne, finding that higher expected average wages are 19 Patience is measured by asking students to rate their general patience on an 11-point scale from very impatient to very patient. This survey measure is shown to correlate well with individuals' choices in an incentive based choice experiment eliciting time preferences (Vischer et al., 2013) . The measure for present bias is based on the average degree of agreement (7-point scale) with the following two statements: "I rather have fun today and do not think about tomorrow" and "I pass on something today, in order to be able to afford more tomorrow" (reversed item).
indeed significantly positively related to expected wage risk. By contrast, using the same survey questions as Schweri et al. (2011) on Dutch high school students in their last year, Mazza and Hartog (2011) cannot find a similar relationship between expected wages and wage risk. Thus, additional evidence on this relationship is required. This section determines whether the results of Schweri et al. (2011) can be replicated using a different sample and an alternative measure for wage risk.
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Following the analysis of Schweri et al. (2011) and Mazza and Hartog (2011) , I analyze whether students expect compensation for wage risk by estimating the following model:
where y id represents the expected wage of student i conditional on earning educational The results are presented in Table 2 and provide supporting evidence for the findings of Schweri et al. (2011) . While the first three columns are based on expectations pooled over the three different educational degrees, column (4), (5), and (6) show the estimates for each educational degree separately.
[ Table 2 about here]
As shown in column (1) the coefficient for expected wage risk is positive and highly
significant. An increase in expected wage risk, as measured by the variance of the expected wages, by one percent increases expected average wages by 0.160 percent.
21 Adding 20 Both studies use the median version (see Section 2) to elicit students' expected wage distribution and use the probability mass assigned to the outer tails of the distribution as a measure for the variance. They further analyze the effect of skewness of the expected wage distribution as an additional measure for wage uncertainty. By contrast, this study elicited the distribution of expected wages based on another approach that is detailed in Section 2.
21 For an in-depth discussion on why a positive relationship between the mean and the variance in wages is not a mechanical relict, see Hartog (2011). baseline characteristics and controlling for academic performance and skills only affects this relationship marginally (see column 2). In column (3), I further test whether the relationship between expected average wages and expected wage risk differs by gender.
This information is essential for evaluating the role of expected wage risk in explaining gender differences in expected wages. If, for example, females expect a significantly higher compensation for wage risk than males (due to their higher risk aversion), including expected wage risk to explain gender differences in expected wages would not only capture differences in expected earning risk but also the different extent of anticipated risk compensation. Hence, in column (3), I estimate Equation 3 and additionally include an interaction term between expected wage risk and the female indicator. The coefficient on the interaction term is close to zero and not statistically significant, suggesting that males and females do not differ in their extent of anticipated compensation for wage risk.
In order to investigate whether the relationship between expected average wages and expected wage risk is different for the three education scenarios, I repeat the estimation for each education scenario separately (columns 4-6). The coefficient on wage risk is positive and highly significant in all education scenarios. Interestingly, the coefficient on expected wage risk increases with the level of the education scenario; it is lowest for expected wages with a vocational degree (0.113), followed by expected wages with a Bachelor's degree (0.179), and highest for expected wages with a Master's degree (0.191). Anticipated compensation for wage risk seem to increase with the education level, suggesting that students perceive higher levels of education to be more risky and thus expect an additional compensation for taking this risky decision. This argument fits well with the more theoretical rationale that students also expect compensation for postponing earnings while staying in education longer (Hartog, 2011) . In addition, based on data covering 16 different countries, the study by Pereira and Martins (2002) similarly shows a positive relationship between average wages and wage risk with increasing levels of education.
The estimates reported in Table 2 are similar to the reported elasticity of 0.125 percent in the study by Schweri et al. (2011) . Given the differences in eliciting information on the expected wage distribution and measurement of expected wage risk, this finding is remarkable. The elasticity estimates as shown in Table 2 are also comparable to estimates on risk compensation using actual labor market data. In an overview Hartog (2011) reports that most estimates for risk compensation fall between 0.1 -0.2; 22 as such, the elasticity estimates in Table 2 are contained in this interval.
Overall, this analysis shows that students anticipate compensation for wage risk at similar elasticities as found based on actual labor market earnings. Having established this relationship, I now turn to analyzing the gender gap in wage expectations.
The role of expected wage risk in explaining the gender gap in expected wages
In order to investigate how the gender gap in wage expectations can be explained, I
perform a standard Blinder-Oaxaca decomposition (Oaxaca, 1973; Blinder, 1973) . I start by estimating separate regression for males and females:
where y id is the (log) expected average wage of student i conditional on earning educational degree d (d = 1, 2, 3, i.e. vocational, Bachelor's or Master's degree) and X i is a vector of explanatory variables containing -apart from the measure of (log) expected wage risk as defined in Section 2 -a broad set of different student characteristics, cognitive and non-cognitive skills, economic preferences, intended college major as well as variables capturing different career motives (see Section 2 for more details). ε id is an individual error term, which is again clustered at the individual level.
The average difference in expected wages between males and females can then be expressed as:
where the first part on the right-hand side captures the part of the difference that can be explained by mean differences in observed characteristics and is typically labeled the explained component; the second term measures the extent to which these characteristics affect males' and females' expected mean wages differently; and the third term represents the interaction between differences in mean characteristics and differences in coefficients.
The latter two make up the unexplained component of the difference. In this analysis I focus exclusively on the explained component. The result of the decomposition will depend on whether males or females are used as a reference group. Equation 6 is expressed from the viewpoint of males, i.e. it uses the male coefficient to weight the group differences in characteristics and likewise uses male characteristics to weight group differences in coefficients. However, Equation 6 could also be expressed from the viewpoint of females.
Thus, in my preferred specification I follow the recommendation of Neumark (1988) and use the coefficient from a pooled regression, such that the average difference in expected wages between males and females can be expressed as:
where β * represents the estimates from a pooled regression over males and females.
Decomposition results
The results of the decomposition are presented in Table 3 . In order to examine the role of different explanations in accounting for the gender gap in wage expectations, columns
(1)- (8) in Table 3 display how a particular set of covariates affect the gender gap in expected wages. The raw gender gap amounts to 0.177 log points indicating that females expect to earn around 16% less than males.
Adding baseline characteristics increases the gender gap by 2.4% (column 1). Similarly, accounting for differences in performance at school and cognitive skills marginally increase the gender gap by 0.5% (column 2).
Assuming that students are aware of the wage differences across college majors, differences in expected wages should reflect gender differences in intended field of study.
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As shown in column (3) students' intended college major explain 6.0% of the gender gap in expected wages. This shows that most of the gender differences in expected average wages occur within (intended) college major. This finding is line with the results reported in Reuben et al. (2015) .
The role of differences in career motives is shown in column (4). Including how important particular aspects are for students' job choice accounts for 4.2% of the gender gap. Being more extrinsically motivated is significantly related to higher expected wages, suggesting that students whose job choice is motivated by earning a high income, having good promotion possibilities or a highly recognized job expect higher average wages.
Similarly, being more socially or work-life balance motivated is related to lower expected wages.
Accounting for differences in personality traits leads to a reduction in the gender gap of 7.1% (column 5). Being more neurotic or agreeable is negatively correlated with expected average wages, showing that students who have a stronger tendency to act cooperatively and unselfishly expect to earn less and may thus indeed settle for lower wages. A higher internal locus of control appears to be positively related to expected wages; however, this correlation misses the ten percent threshold for statistical significance.
In column (6) the role of differences in preferences is shown. Differences in risk aversion, patience and time preference lead to a decrease of the gender gap of 1.4%. In particular, being more risk averse is negatively correlated with expected wages, showing that more risk averse students expect lower wages.
The results in column (7) underline the importance of students' confidence in their abilities as well as themselves. Taking the measures for confidence into account decreases the gender gap by 8.7%. Gender differences in confidence are even more important than differences in intended college major. Being very sure that one could successfully complete a college degree is significantly related to higher expected wages. Similarly, being more self-confident is positively related to expected wages.
Column (8) of Table 3 reveals that expected wage risk plays a crucial role in explaining the gender gap in expected average wages. Including the measure of expected wage risk, as measured by the (log) variance of the individual expected wage distribution, accounts for about three-quarters of the gender gap. Accounting for differences in expected wage risk decreases the gender gap in expected wages from 0.177 to 0.0413 log points (or from 16% toward 4%). Recall that the extent of anticipated compensation for wage risk does not vary significantly by gender (see Table 2 ) and, hence, the reduction in the gender gap is solely driven by differences in expected wage risk. Analyzing the role of wage risk in explaining the gender gap in wage expectations for each education scenario separately reveals an interesting observation. The role of anticipated risk compensation appears to increase with higher educational degrees. While differences in expected wage risk can account for around 87% of the gender gap in expected wages with a Master's degree, this share equals 56% for expected wages with a Bachelor's degree, and 47% for expected wages with a vocational degree (see Table A .3). This observation suggests that anticipated compensation for wage risk is more relevant in the upper part of the wage distribution than in the lower part.
Including all explanatory variables except expected wage risk (column 9), decreases the gender gap in wage expectations by around 23%. Comparing the decomposition results when including all explanatory variables except expected wage risk (column 9) and all variables, i.e. including expected wage risk (column 10) shows that anticipated compensation for wage risk adds around two-thirds to the explained part of the gender gap in expected wages. In order to examine the specific contribution of expected wage risk to explain the gender gap while simultaneously including all other variables, Table   A .4 in the Appendix presents the results of a detailed decomposition, where the detailed contributions of each set of predictors to the explained part of the gender gap are shown.
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These results confirm that differences in expected wage risk are the single most important factor in explaining the gender gap in wage expectations.
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Finally, by including the full set of explanatory variables in column (10) 89.5% of the gender gap in expected average wages can be explained, yielding an insignificant estimate of gender gap that is close to zero.
Overall, the decomposition analysis shows that including expected wage risk substantially increases the explained part of the gender gap in expected average wages. Expected wage risk can explain three times as much of the gender gap as all other included variables combined, highlighting that expected wage risk is unlikely to be captured by students' characteristics that may be more easily observed. Given the role of differences in expected wage risk in explaining the gender gap in expected wages, Table 3 provides supportive evidence for the hypotheses that females expect to trade off higher wages for lower wage risk.
Sensitivity analysis
The key finding of the empirical analysis is that anticipated compensation for wage risk explains a considerable part of the gender gap in expected average wages. This section investigates how sensitive this finding is to different specifications. A summary of the sensitivity analysis is presented in Table 4 . I use the estimate of the reduction in the gender gap in expected average wages when accounting for expected wage risk (see Table 3 , column 8) as a reference point to which alternative specifications are compared.
This estimate is displayed again in the first row of Table 4 . Column (1) presents the raw gender gap in log expected wages, while column (2) transforms this gap in a percentage difference. Column (3) displays the explained part and column (4) the unexplained part of the gender gap. Column (5) shows how much of the gender gap (in %) can be explained by accounting for differences in expected wage risk.
[ Table 4 about here]
In order to calculate moments of the individual expected wage distribution, I followed the approach of Guiso et al. (2002) and Attanasio and Kaufmann (2014) . I assumed that expected wages are distributed triangularly over the two intervals from the minimum to the midpoint and from the midpoint to the maximum. To verify that the main finding is not driven by the distributional assumption, I repeat the estimation and assume a uniform distribution. The results are presented in row (2). The first column shows that based on this alternative distributional assumption the gender gap is with 0.1763 log points only marginally smaller. Adding the measure of expected wage risk reduces the gap by 76.2%, which is almost the same as 76.7% in row (1). Hence, the finding that anticipated compensation for wage risk can explain a very high share of the gender gap in expected average wages does not hinge on the distributional assumption.
Next, I use the range between expected maximum and minimum wage as an alternative measure for expected wage risk. The estimates in row (3) show that using this alternative measure of wage risk does not change the role of expected wage risk in explaining the gender gap in averages expected wages. Expected wage risk still accounts for 77.2% of the gender gap.
In the remainder of Table 4 , I analyze how different sample restrictions and item nonresponse affect the role of expected wage risk in explaining the gender gap in expected average wages. In row (4) I include only students who answered the complete module on expected wages for all education scenarios. This results in a slightly smaller gender gap (0.1693 log points) and a slight decrease in the share of the gender gap that is explained by differences in expected risk (75.7%).
In the main specification, I only exclude wage expectations that fell in the upper or lower one percentile of the cross-sectional distribution to account for outliers. In row (5) I I alternatively exclude all observations that fall in the upper and lower five percentiles, while in row (6) I do not account for any outliers. As shown, focusing only on wage expectations between the 5th and the 95th percentile of the cross-sectional distribution reduces the raw gender gap (0.1454 log points) as well as the share that is accounted for by differences in expected wage risk (64.8%). In contrast, not accounting for any outliers increases the gender gap in expected wages (0.2227 log points), while the share of the gap that can be explained by differences in expected wage risk does not change much (76.2%).
In the analysis, I excluded all students with missing information on any covariates in order to analyze the role of alternative explanations for the gender gap in expected wages. In row (7), I include those observations, which yields a slightly lower gender gap of 16.76 log points and a lower share of that gap that is explained by expected wage risk (69.4%). In row (8) I use all available information on expected wages which results in a higher gender gap (21.24 log points) and a slightly smaller share that can be accounted for by differences in expected wage risk. Finally, as outlined in Section 2, a large share of students did not answer the questions on their wage expectations. Heckman (1979) and adjust the decomposition results.
As exclusion restrictions I use the time each student spent on the questionnaire as well as a binary variable indicating whether a student is a stable panel member, which is defined as having participated in all five waves of the panel survey. These variables may contain information on how dedicated students are to the survey and, hence, how thoroughly they fill in the questionnaire. 26 Adjusting the decomposition for selective response behavior, yields a higher gender gap in average expected wages (0.2244 log points) and a reduction in the share of the gender gap that is attributable to differences in expected wage risk (64.9%).
Overall, the estimates in Table 4 suggest that the role of expected wage risk in explaining gender differences in expected average wages does not depend on the exact specification. Although the percentage contribution of expected wage risk in explaining the gender gap in expected wages varies, the general conclusion is unaffected: Expected wage risk plays a crucial role in explaining the gender gap in expected wages.
Are females just better informed?
The analysis presented so far provides evidence for the hypothesis that females deliberately trade off higher wages for lower wage risk. In this section I discuss an alternative hypothesis that could explain why females expect to earn less and, at the same time, expect lower wage risk. I provide evidence that this explanation is unlikely to apply.
It is typically assumed that students base their wage expectations on what they observe from currently active labor market participants. Further, several studies show that students tend to overestimate their own future wage in relation to what current employees earn (Botelho and Pinto, 2004; Jerrim, 2015) . Thus, it might be that females expect to earn less than males because they are better informed, i.e. their expected wages are closer to what can be observed in the labor market. Being better informed may also entail lower expected wage risk. In this case, the lower wage expectations and lower expected wage risk of young women may just reflect more accurate information.
In order to explore this alternative hypothesis, I examine the importance of 'misinformation' considering all education scenarios. In Table 5 , I show students' expected average wages in the estimation sample (Panel A) and additionally report actual average wages as calculated from the German Micro Census (Panel B).
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Difficulties in the comparison between expected wages and actual wages arise because the number of active labor market participants in Germany with a Bachelor's or a Master's degree is rather small for historical reasons. 28 It might be even less clear to students how the labor market rewards these relatively 'new' degrees in comparison to the previously awarded degrees. This may further contribute to the uncertainty students face when forming expectations about their future wages. However, considering the years of education necessary to earn these different degrees, wages with a Bachelor's degree should be closer to wages with a vocational degree, while wages with a Master's degree should be closest to wages with the previous German tertiary degrees. As shown in Panel B of Table 5 , where I additionally report average wages for individuals with a tertiary university degree (i.e. pooled over all tertiary degrees), this is indeed the case.
Reverting to the question whether the observed gender differences in expected wages could be partly due to females being 'better' informed, Table 5 reveals that this is unlikely. Panel C of Table 5 shows that the majority of students overestimate their own wage (or are likely to overestimate their wage). specific bins, which might not necessarily consist only of labor market income. To account for this, I only include individuals who work full time and report that their main source of income derives from labor market income. Moreover, I use the midpoint of each bin to proxy actual wages. 28 The introduction of the two-tier system of Bachelor's and Master's degrees was only initiated in the academic year 2000/2001. This replaced the German degrees formerly awarded, like the Diplom or the Magister. Both degrees were awarded after completing 4-5 years of schooling; this is, roughly a Master's degree. 29 The only exception are expected wages with a vocational degree. One explanation for the smaller difference in expected wages and actual wages with a vocational degree relates to the sample of students under consideration. Recall that the survey oversampled students from lower educated backgrounds. Given this background it may be easier for students to observe individuals with a vocational degree than individuals holding a higher education degree. Hence, their information on population wages with a vocational degree may be more accurate than their wage expectations with a higher education degree. Consequently, the gender gap in wage expectations and the role of expected wage risk in accounting for this gap cannot be explained by females holding more realistic wage expectations than males.
Conclusion
Several studies show that females start out with lower wage expectations, even before entering the labor market, which partly translates into the actual gender wage gap. The main channels run through the effect of expected wages on educational choice and the formation of reservation wages. While previous studies have focused on wage expectations of college students, this study examines wage expectations of high school graduates, thereby analyzing gender differences in wage expectations before students self-select into different college majors and/or levels of education. A supplementary analysis (see Appendix B) has shown that wage expectations contain information about future educational choices that are relevant for actual wage differences between genders in the labor market. Thus, analyzing the determinants of the gender gap in wage expectations can contribute to a better understanding of the actual gender wage gap.
This study investigates gender differences in wage expectations and explores the role of anticipated compensation for wage risk in explaining the gender gap in wage expectations.
The focus on wage risk stems from the recurrent finding that women are more risk averse than men. In addition, based on labor market data it is repeatedly shown that -due to compensating wage differentials -higher average wages are positively related to higher wage risk. If students anticipate this form of risk compensation, this may explain why women have lower earnings expectations. Based on a unique survey in which we elicited information on the entire distribution of students' wage expectations, it is possible to construct a measure of expected wage risk by computing the individual-specific variance of expected wages.
The results of the empirical analysis can be summarized in three key findings: First, already at high school graduation female students expect to earn around 16% less than their male counterparts but simultaneously expect lower wage risk. This observation cannot be explained by females being better informed about actual labor market wages.
Second, students anticipate compensation for wage risk, i.e. higher expected average wages are positively correlated with higher expected wage risk. This finding supports the evidence provided by Schweri et al. (2011) . Additionally, the extent of anticipated risk compensation does not differ by gender, i.e. despite higher risk aversion, female students do not anticipate higher compensation for wage risk. And third, a considerably large share of the gender gap in wage expectations can be explained by differences in expected wage risk. This share amounts to three-quarters of the gender gap in expected average wages. Given the extensive set of additional covariates included in the analysis to capture alternative explanations for the gender gap, the importance of expected wage risk in explaining the gender gap in expected average wages is emphasized.
Overall, the results of this study suggest that females expect to earn less because they are willing to trade off higher wages for lower wage risk. This finding provides supporting evidence for a conscious selection of females into lower paying careers and/or occupations and industries in exchange for lower wage risk. While the results of this article are descriptive in nature, they provide additional evidence on why women self-select into lower paying careers and postulate a fruitful perspective for future research. A particularly interesting question is whether the self-selection process into different majors and/or occupations could be altered if wage perspectives would be perceived as more stable.
Providing causal evidence in this direction could have important policy implications. In order to rank students' college major choice according to actual wages and wage risk, I use data from the German Micro Census (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) , a representative data set covering one percent of the German population. Based on this data, I calculate average hourly wages for each college major. 33 For illustration purposes, I group college majors into high, medium, and low paying fields according to their rank in terms of hourly wages. I then match students' chosen study programs to the classification of majors as implemented in the Micro Census and generate an indicator variable that equals one if a student chooses a high paying major and zero otherwise.
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Appendix A: Additional tables
To rank college majors in terms of their wage risk, in a first step I estimate a Mincer wage equation among college graduates by regressing monthly wages on age, age 2 , a linear time trend, and a set of college major fixed effects. In a second step, I use the variance of the residuals within each college major as a measure for wage risk. Analogous to the grouping of college majors according to wages, I similarly group college majors into high, medium, and low wage risk fields according to their rank in terms of wage risk. Again, I
generate an indicator variable that equals one if a student chooses a high wage risk college major and zero otherwise.
Based on these two groupings of college majors, I regress students' college major choice on their (log) wage expectations with a Master's degree and include the same control variables as before. The results are presented in Table B .1. As can be seen in column (2), female students are around 13 percentage points (pp) less likely to choose a high paying college major and 12 pp less likely to choose to a high wage risk major (column 3). The coefficient on expected wages in column (2) and expected wage risk in column (3) are statistically significant and suggest that students with higher wage expectations are more likely to choose a high paying college major. Similarly, students who expect higher wage risk, are more likely to choose a high wage risk college major.
Overall, the analysis provides supporting evidence for the hypothesis that wage expectations contain information about future educational choices that are relevant for actual wage differences between genders in the labor market. Thus, analyzing the determinants of the gender gap in wage expectations can contribute to a better understanding of the actual gender wage gap.
